The title molecule, C 17 H 15 FN 4 OS 2 , obtained from 5-fluoro-1-methyl-1H-indol-2,3-dione, and 3-[4-(methylsulfanyl)phenyl]thiosemicarbazide, has an essentially planar conformation (r.m.s deviation for all non-H atoms = 0.116 Å ). Intramolecular N-HÁ Á ÁN and N-HÁ Á ÁO hydrogen bonds generate S(5) and S(6) ring motifs, respectively. In the crystal, C-HÁ Á ÁS hydrogen bonds occur between layers of molecules parallel to the (101) plane. Face-to-facestacking interactions are also observed.
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Structure description
The indole ring system is an important structural component in many pharmaceutical agents, including compounds with antiviral, anti-inflammatory and antitumor properties (Ma et al., 2015) . 1H-Indole-2,3-dione (isatin) has a wide spectrum of biological properties, such as cytotoxic and antineoplastic effects. Isatin derivatives with halogens and Nalkylhaloisatins have been reported to exhibit anticancer activity (Podichetty et al., 2009) . The biological activities of thiosemicarbazones, such as anticancer, antiviral, antimicrobial etc, have been known for a long time. Isatin 3-thiosemicarbazone derivatives, which have anti-HIV effects, are used as prophylaxes against smallpox and vaccinia viruses (Bal et al., 2005; Hall et al., 2009) . Isatin 3-[N 4 -(phenyl substituted) thiosemicarbazone] derivatives have been shown to be have significantly more multidrug data reports resistant-selective activity than N 4 -alkyl and N 4 -cycloalkyl thiosemicarbazone derivatives (Hall et al., 2009 (Hall et al., , 2011 .
In the title compound ( Fig. 1 ), the N-N-C S and N-N-C( S)-N torsion angles are 170.0 (3) and À9.6 (6) , respectively. Intramolecular N-HÁ Á ÁN and N-HÁ Á ÁO hydrogen bonds (Table 1) generate S(5) and S(6) ring motifs, respectively (Fig. 2 ). All bond lengths and angles are within normal ranges and agree with those reported for (3E)-3-[(4butylphenyl)imino]-1,3-dihydro-2H-indol-2-one (Akkurt et al., 2003) , (Mohamed et al., 2012) , 5-fluoro-1Hindole-2,3-dione 3-thiosemicarbazone derivatives (Ö zbey et al., 2006; Karayel et al., 2015) and 5-trifluoromethoxy-1Hindole-2,3-dione 3-thiosemicarbazone derivatives (Kaynak et al., 2013) .
In the crystal, C-HÁ Á ÁS hydrogen bonds (Table 1) occur between layers of molecules located parallel to the (101) plane ( Fig. 3) . Face-to-facestacking interactions [Cg1Á Á ÁCg3(x, 1 À y, À 1 2 + z) = 3.615 (3) Å and Cg2Á Á ÁCg3(À1 + x, 1 À y, À 1 2 + z) = 3.835 (3) Å , where Cg1, Cg2 and Cg3 are the centroids of the N1/C1/C6-C8, C1-C6 and C11-C16 rings, respectively] are also observed.
Synthesis and crystallization
Steps in the synthesis of the title compound (5) are shown in Fig. 4 .
3-[4-(Methylsulfanyl)phenyl]thiosemicarbazide (2)
To a solution of hydrazine hydrate (5 mmol) in ethanol (10 ml), a suspension of 4-(methylsulfanyl)phenylisothiocyanate (1) (5 mmol) in ethanol (10 ml) was added dropwise with vigorous stirring and cooling in an ice bath. The mixture was allowed to stand overnight. The crystals formed were recrystallized from ethanol solution.
5-Fluoro-1-methyl-1H-indole-2,3-dione (4) A suspension of 5-fluoro-1H-indole-2,3-dione (3) (5 mmol), K 2 CO 3 (7 mmol) and KI (1 mmol) in anhydrous DMF (5 ml) Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x À 1; y; z À 1; (ii) x À 1; Ày þ 1; z À 1 2 .
Figure 2
A partial view along the c axis of the N-HÁ Á ÁN, N-HÁ Á ÁO and C-HÁ Á ÁS hydrogen bonding (Table 1) in the crystal packing of the title compound.
Figure 3
A view along the b axis of the crystal packing of the title compound.
Figure 1
View of the molecular structure of the title compound, with the atom labelling. Displacement ellipsoids are drawn at the 30% probability level.
was stirred for 30 min at room temperature. After addition of iodomethane (15 mmol), the mixture was refluxed for 4 h. The product was poured onto ice-water then filtered.
A solution of N-[(4-methylsulfanyl)phenyl]thiosemicarbazide (2) (2.5 mmol) in ethanol (10 ml) was added to a solution of 5-fluoro-1-methyl-1H-indole-2,3-dione (4) (2.5 mmol) in ethanol (20 ml). The mixture was refluxed on a water bath for 10 h. The product formed after cooling was filtered and washed with ethanol or recrystallized from ethanol. Orange crystals were obtained in 94% yield, m.p. 508-511 K.
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Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . Computer programs: APEX2 and SAINT (Bruker, 2007) , SHELXS97 (Sheldrick, 2008) , SHELXL2014 (Sheldrick, 2015) , WinGX (Farrugia, 2012) and PLATON (Spek, 2009 ).
Figure 4
The synthesis of the title compound 5. Special details Experimental. The melting point was estimated with a Buchi 540 melting-point apparatus in an open capillary and is uncorrected. Elemental analysis was performed on a Thermo Finnigan Flash EA 1112 elemental analyzer. IR spectra was recorded on a KBr disc using a Perkin-Elmer Model 1600 FT-IR spectrometer. The 1 H NMR spectra were obtained on Bruker Avance DPX 400 spectrophotometer using DMSO-d 6 . All chemicals and solvents were purchased from Merck-Schuchardt and Aldrich. Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the variances of the (full) variance-covariance matrix. The cell esds are taken into account in the estimation of distances, angles and torsion angles Refinement. Refinement on F 2 for ALL reflections except those flagged by the user for potential systematic errors. Weighted R-factors wR and all goodnesses of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The observed criterion of F 2 > 2sigma(F 2 ) is used only for calculating -R-factor-obs etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. C-bound H atoms were placed in calculated positions (C-H = 0.93 Å and 0.96 Å) and N-bound H atoms were found from a difference Fourier map. All H atoms were refined using the riding-model approximation with U iso (H) = 1.2 or 1.5 U eq (C,N). The coordinates of the H atoms bonded to N were refined.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.7480 (2) 0.42568 (6) 
